Authorship in biomedical publications is critical for establishing accountability and contribution toward clinical and scientific research. We examined the frequency of discordance in authorship between presentations of clinical trial data at annual meetings of the American Society of Clinical Oncology and the subsequent peer-reviewed publications. We found that more than 70% of subsequent publications had additional authors not originally present on the abstract despite there being no changes in trial accrual or trial design. This pervasive discordance in authorship demonstrates a lack of uniformity and accountability in authorship reporting standards.
INTRODUCTION
To establish consistent standards for authorship, the International Committee of Medical Journal Editors (icmje) developed guidelines for authorship 1 . The guidelines describe 4 main criteria, all of which should be met by designated authors. The 4 criteria are ■ contribution to project design or data acquisition and analysis; ■ drafting the work or critically revising the work; ■ final approval of the published work; and ■ accountability for ensuring that questions about the accuracy or integrity of any part of the work are appropriately investigated and resolved.
Although journal publishers often require authors to acknowledge that the first 3 criteria have been met, minimal mechanisms are in place to ensure that the guidelines are actually followed. Indeed, previous work has found that, even based on their own description of contributions cited at the end of papers, authors in as many as one third of publications failed to meet the icmje criteria 2 and were deemed "honorary authors."
This high frequency of honorary authorship highlights a fundamental problem of lack of accountability in maintaining authorship standards. Furthermore, given that author self-report likely underrepresents the true frequency of the problem, we used an orthogonal and more unbiased approach to assess the consistency with which authorship standards are maintained. We investigated discordance in authorship between presentations of clinical trial data at American Society of Clinical Oncology (asco) annual meetings and the subsequent peer-reviewed publications. In particular, we focused our analysis on studies in which the number of study subjects in the clinical trial did not change between the asco presentation and the final publication.
METHODS
Oral abstracts covering solid tumours presented at the 2015-2017 asco annual meetings were identified (n = 560). The review was conducted from 19 September to 18 October 2018 and excluded non-industry-sponsored studies, nontherapeutic trials, duplicate listings, the absence of a subsequent peer-reviewed publication, a corresponding study publication preceding the asco oral presentation, and studies in pediatric cancer (n = 482, Figure 1 ). The remaining 78 abstract-publication pairs were examined to see if the same number of study participants were reported. The same number of study participants were reported in 52 abstract-publication pairs. We noted that the authors listed in the abstract-publication pair might be discordant because, for a given submission, asco abstracts allow for only up to 20 authors. To account for that limit, we specifically examined authorship changes in the peer-reviewed publication when the abstract had fewer than 20 authors, leaving 35 abstract-publication pairs for the analysis.
RESULTS
Our assumption was that, with the same number of study subjects in both the abstract and the publication, it was unlikely that new authors appearing in the peer-reviewed publication contributed significantly enough to fulfil icmje criteria for authorship. However, in our analysis, we found that more than 70% of subsequent publications named additional authors not originally named on the abstract and that, on average, compared with the asco oral abstract, papers gained a net of 2.5 authors at the time of publication (Table i) . Interestingly, we also find that, for most studies, authors were removed or replaced at time of publication without clear explanation, further highlighting the discordance in authorship reporting.
To assess the possibility that increased time for additional data analysis could account for an increase in authors, we examined the interval between the asco abstract submission and journal publication to see if a correlation between interval and authorship change was evident.
However, we found no significant correlation (p = 0.85) between the interval to publication and the author count.
DISCUSSION AND CONCLUSIONS
Overall, our analysis shows that 74.3% of asco oral abstracts that result in peer-reviewed publications with no changes in total patients enrolled have authorship discordance suggestive of authorship changes that do not conform with icmje standards. Further, although it is certainly likely that some of those authorship changes do in fact conform with all 4 icmje criteria, the lack of transparency concerning the reasons that new authors are being added or removed is a direct reflection of the lack accountability in maintaining authorship standards. Much like recent financial conflicts of interest that have been garnering public scrutiny [3] [4] [5] [6] [7] , lack of some combination of uniformity, transparency, or compliance with established standards by peer-reviewed journals could explain the discordances. Potential solutions should focus on increased scrutiny and enforcement of consistent authorship reporting standards to foster a culture in which honorary authorship is unacceptable. 
